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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election with traverse of claims 1-9 in the reply filed on 12/7/2005 is 
acknowledged. Applicant argues that withdrawn process claims which happen to 
depend from or otherwise include all the limitations of allowable product claims could be 
rejoined. This is not found persuasive because it is merely a statement of United States 
Patent and Trademark Office restriction and rejoinder policy found in M.P.E.P section 
821.04. 

The requirement is still deemed proper and is therefore made FINAL. 

Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Specification 

3. The disclosure is objected to because of the following informalities: In the 
paragraph beginning on Line 12 of Page 2 of the specification, the word "burrier" should 
be replaced with -barrier- on Lines 18, 21 , and 23. 

Appropriate correction is required. 



Application/Control Number: 10/775,222 Page 3 

Art Unit: 2815 

Claim Objections 

4. Claim 3 objected to because of the following informalities: As best understood, 
Examiner believes that claim 3 should depend from claim 2 and not from claim 1. 

Claim 3 objected to because of the following informalities: There is an error on 
line 10 of the claim. The Examiner recommends the replacement of the word "is" with 
the word -are-. 

Claim 8 objected to because of the following informalities: There is an error on 
line 12 of the claim. The Examiner recommends the replacement of the word "is" with 
the word -are-. 

Claim 9 objected to because of the following informalities: There is an error on 
line 2 of the claim. The Examiner recommends the replacement of the word "being" 
with the word -is-. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-9 rejected under 35 U.S.C. 103(a) as being unpatentable over Isogai et 
al. (U.S. Patent # 6188093) in view of Miida(U.S. Patent # 6476371 ). 
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Regarding claim 1 , Figs. 1-4 of Isogai et al. disclose a solid-state imaging device 
equipped with plural unit pixels (Col. 25, Lines 12-15) each of which includes a photo- 
diode (1) and a photo-detector (2) on a substrate (100), the photo-diode (1) comprising 
a charge generating region (13) to generate charges upon light irradiation (Col. 20, 
Lines 42-43). 

Isogai et al., however, fails to disclose the photo-detector comprising a charge 
accumulation region to accumulate the charges transferred from the charge generating 
region and generating a signal potential that changes in accordance with the amount of 
the charges in the charge accumulation region. 

Fig. 2A of Miida teaches a photo-detector (112) comprising a charge 
accumulation region (25) to accumulate the charges transferred from the charge 
generating region and generating a signal potential that changes in accordance with the 
amount of the charges in the charge accumulation region (Col. 7, Lines 18-24) 

It would have been obvious to one of ordinary skill in the art to incorporate the 
charge accumulating region of Miida into the device of Isogai et al. The ordinary artisan 
would have been motivated to modify Isogai et al. in the above manner for the purpose 
of changing the threshold voltage of the photodetector's MOS transistor in order to use 
the change in threshold voltage to detect the optical signal (Miida, Col. 7, Lines 17-24). 

Isogai et al. and Miida further disclose the solid-state imaging device comprising: 
a charge transfer region (Isogai et al., Fig. 3 (region disposed beneath 

transfer gate (3))) provided between the charge generating region (Isogai et al., 

Fig. 3 (13)) and the charge accumulation region (Miida, Fig. 2A (25)) of the pixel, 
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the charge transfer region (Isogai et al., Fig. 3 (region disposed beneath transfer 
gate (3))) 

The claims to the charge transfer region forming a first potential barrier to the 
charges in the charge generating region and the first potential barrier being removable 
according to the applied voltage to the photo-detector are purely functional limitations. 
It is well known that similar structures have similar characteristics and functions. Thus, 
as the device of Isogai et al. and Miida meets the structural and methodological 
limitations of this claim, it should also be able to exhibit similar functional capabilities. 

Regarding claim 2, Figs. 1-4 of Isogai et al. and Miida disclose the solid-state 
imaging device according to claim 1 , further comprising a first charge eliminating region 
(Isogai et al., Figs. 1-4 (4)) formed between the substrate (Isogai et al., Fig. 3 (100)) and 
the charge accumulating region (Isogai et al., Fig. 3 (2)). 

The claim to the charges in the charge accumulating region being eliminated to 
the substrate via said first charge eliminating region when a certain voltage is applied to 
the photo-detector is a purely functional limitation. It is well known that similar 
structures have similar characteristics and functions. Thus, as the device of Isogai et al. 
and Miida meets the structural and methodological limitations of this claim, it should 
also be able to exhibit similar functional capabilities. 

Regarding claim 3, Figs. 1-4 of Isogai et al. and Miida disclose the solid-state 
imaging device according to claim 2, further comprising: 
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a second charge eliminating region (Isogai et al., Figs. 1-4 (6a)) formed 
near the charge generating region (Isogai et al., Figs. 1-4 (13)); and 

a region (Isogai et al., Figs. 1-4 (16)), provided between the charge 
generating region (Isogai et al., Figs. 1-4 (13)) and the second charge eliminating 
region (Isogai et al., Figs. 1-4 (6a)). 

The claims to the region forming a second potential barrier to the charges in the 
charge accumulating region and the second potential barrier being lower than the first 
potential barrier such that the charges in the charge eliminating region are overflowed to 
a surface side, opposite to the substrate, via the second charge eliminating region are 
purely functional limitations. It is well known that similar structures have similar 
characteristics and functions. Thus, as the device of Isogai et al. and Miida meets the 
structural and methodological limitations of this claim, it should also be able to exhibit 
similar functional capabilities. 

Regarding claim 4, Figs. 1-4 of Isogai et al. and Miida disclose the solid-state 
imaging device according to claim 3. 

The claim to the second potential barrier being removable according to the 
applied voltage to the second charge eliminating region is a purely functional limitation. 
It is well known that similar structures have similar characteristics and functions. Thus, 
as the device of Isogai et al. and Miida meets the structural and methodological 
limitations of this claim, it should also be able to exhibit similar functional capabilities. 
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Regarding claim 5, Figs. 1-4 of Isogai et al. and Miida disclose the solid-state 
imaging device according to claim 1, wherein the charge generating region (Isogai et al., 
Fig. 3 (13)) has one conductive type (Isogai et al., Col. 20, Lines 38-42), same as the 
substrate (Isogai et al., Col. 20, Lines 31-32), and the photo-diode (Isogai et al., Fig. 3 
(1)) comprises a first region with opposite conductive type (Isogai et al., Fig. 3 (12)) that 
contacts the charge generating region (Isogai et al., Fig. 3 (13)), and wherein the photo- 
detector is a field effect transistor (Isogai et al., Col. 20, Lines 15-20) (Miida, Col. 4, 
Lines 57-61) and comprises: 

a channel region (Miida, Col. 6, Lines 36-37 and 61-63) formed on the 
surfaces of the charge accumulating region (Miida, Fig. 2A (25)) with one 
conductive type (Miida, Col. 7, Lines 4-6) and the charge transfer region with 
opposite conductive type (Isogai et al., Fig. 3 (region disposed beneath transfer 
gate (3))); 

a gate electrode formed on a gate insulation layer that is formed on the 
channel region (Miida, Col. 6, Lines 59-61); 

a source region (Miida, Fig. 2A (16)) having opposite conductive type 
(Miida, Col. 6, Line 54), the source region near the charge accumulating region 
(Miida, Fig. 2A (25)) being connected to the channel region (Miida, Col. 6, Lines 
36-37 and 61-63); and 

a drain region (Miida, Fig. 2A (17b)) with opposite conductive type (Miida, 
Col. 6, Line 48) that is apart from the source region by the channel region (see 
Fig. 2A). 
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The claim to the signal potential being generated in the source region is a purely 
functional limitation. It is well known that similar structures have similar characteristics 
and functions. Thus, as the device of Isogai et al. and Miida meets the structural and 
methodological limitations of this claim, it should also be able to exhibit similar functional 
capabilities. 

Regarding claim 6, Figs. 1-4 of Isogai et al. and Miida disclose the solid-state 
imaging device according to claim 5, wherein the plural pixels are arranged in first 
(vertical) and second (horizontal) directions to form a matrix (Miida, Col. 7, Lines 45-48), 
the source regions of the pixels along the first direction being connected to one another 
(Miida, Col. 8, Lines 2-5), the gate electrodes of the pixel along the second direction 
being connected to one another (Miida, Col. 7, lines 58-60) and the drain regions of all 
pixels being common (Miida, Col. 7, Lines 61-63). 

Regarding claim 7, Figs. 1-4 of Isogai et al. and Miida disclose the solid-state 
imaging device according to claim 6, further comprising: 

a switch circuit capable of electrically connecting and disconnecting the 
source region and the drain region of the pixel (Miida, Col. 8, Lines 22-27 and 46- 
49); and 

a first charge eliminating region (Isogai et al., Figs. 1-4 (6a)) formed 
between the substrate (Isogai et al., Fig. 3 (100)) and the charge accumulating 
region (Isogai et al., Fig. 3 (2)). 
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The claims to the charges in the charge accumulating region being eliminated to 
the substrate via the first charge eliminating region when the potentials of the charge 
accumulating region and the charge transfer region are increased by boosting up the 
voltage to the gate electrode and wherein the voltage to the gate electrode is boosted 
by applying a voltage to the source and drain regions simultaneously while keeping the 
gate electrode at a high impedance state are purely functional limitations. It is well 
known that similar structures have similar characteristics and functions. Thus, as the 
device of Isogai et al. and Miida meets the structural and methodological limitations of 
this claim, it should also be able to exhibit similar functional capabilities. 

Regarding claim 8, Figs. 1-4 of Isogai et al. and Miida disclose the solid-state 
imaging device according to claim 6, further comprising: 

a second charge eliminating region (Isogai et al., Figs. 1-4 (6a)) formed near the charge 
generating region (Isogai et al., Figs. 1-4 (13)), the second charge eliminating region 
(Isogai et al., Figs. 1-4 (6a)) having one conductive type; and 
a second region with opposite conductive type (Isogai et al., Figs. 1-4 (16)), provided 
between the charge generating region (Isogai et al., Figs. 1-4 (13)) and the second 
charge eliminating region (Isogai et al., Figs. 1-4 (6a)). 

The claims to the second region forming a second potential barrier to the charges 
in the charge accumulating region and the second potential barrier being lower than the 
first potential barrier such that the charges in the charge eliminating region are 
overflowed to a surface side opposite to the substrate, via the second charge 
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eliminating region are purely functional limitations. It is well known that similar 
structures have similar characteristics and functions. Thus, as the device of Isogai et al. 
and Miida meets the structural and methodological limitations of this claim, it should 
also be able to exhibit similar functional capabilities. 

Regarding claim 9, Figs. 1-4 of Isogai et al. and Miida disclose the solid-state 
imaging device according to claim 8. 

The claim to the second potential barrier being removable according to the 
applied voltage to the second charge eliminating region is a purely functional limitation. 
It is well known that similar structures have similar characteristics and functions. Thus, 
as the device of Isogai et al. and Miida meets the structural and methodological 
limitations of this claim, it should also be able to exhibit similar functional capabilities. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Tredwell et al., Sin, McGrath, Nakashiba, Patrick, Mouli, Hong, 
and Sasaki (U.S. Patent and Publication #s 5859462, 6136629, 6169318, 6498622, 
20040188727, 20050001246, 20050012168, and 6150676, respectively) all disclose 
similar semiconductor devices. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to William Kraig whose telephone number is 571-272- 
8660. The examiner can normally be reached on Mon-Fri 7:30-4:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on 571-272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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